Cricothyroidotomy is a well established technique of airway management in emergency situations where translaryngeal intubation cannot be achieved.
CASE HISTOrY
A 67-year-old man was admitted to the Intensive Care Unit (ICU) following an elective aorto-iliac graft repair for an aorto-iliac aneurysm. The operation was uneventful. The operative findings included a 5 cm infrarenal abdominal aortic aneurysm, a 4 cm right common iliac artery aneurysm and 2.5 cm left common iliac artery aneurysm. His past medical history included hypertension, non-insulin-dependent diabetes, traumatic below knee amputation, and parathyroidectomy for primary hyperparathyroidism. At the end of the operation he was extubated and transferred to the ICU for further care.
On the first postoperative night he developed respiratory distress and obvious signs of a left hemiparesis. He was reintubated and a computerized tomography scan (CT) confirmed recent multiple infarcts in the region of the left frontal, right occipital and right parietal lobes. An ultrasound scan of the chest showed a moderate right pleural effusion and a right chest drain was inserted.
Over the next two weeks, he had two failed attempts at extubation secondary to a combination of supraglottic oedema and vocal cord palsy. He made some improvement neurologically but was left with profound left hemiparesis and right-sided inattention. It was agreed that a tracheostomy was desirable for weaning. Initial inspection of the neck suggested that tracheostomy would be difficult as he had a short neck with very little space between the cricoid cartilage and the manubrium.
The CT scan of the neck ( Figure 1 ) showed a cricosternal distance of 1.34 cm. The cricothyroid space measured 0.86 cm, with the thyroid gland over this space ( Figure 2 ).
Two consultant ENT surgeons were consulted and they also felt uncomfortable to proceed with an open surgical tracheostomy, suggesting that a manubrial resection would have to be done in order to facilitate tracheostomy placement. Consultant cardiothoracic surgical opinion was that manubrial resection was not appropriate for the reasons that a) this would expose the patient to a major procedure with significant morbidity and mortality, b) there would be a significant risk of erosion into the innominate vessels and c) it would alter chest wall dynamics making weaning more difficult.
We therefore performed a cricothyroidotomy using a Melker kit with a 5.0 mm cuffed tube ( Figure 3 ) in the ICU in order to allow the laryngeal oedema to settle without an endotracheal tube in situ.
The patient was anaesthetized and paralyzed. Ventilation was achieved using the volume-cycled mode with a PEEP of 5 cm H 2 O and 100% oxygen. Capnography was used in addition to the usual monitors. The patient was positioned with a slight headup tilt and head extension was achieved by placing a pillow under the shoulders. As the patient was deemed not to be an aspiration risk, the endotracheal tube was replaced with a laryngeal mask airway. A small horizontal midline skin incision was made at the level of the cricothyroid space. The needle was inserted at a 45° angle in a caudad direction. The needle placement was confirmed by aspiration of air. The guidewire was inserted using the Seldinger technique and the Melker device inserted over the guidewire. The patient was ventilated through the cricothyroidotomy tube and the laryngeal mask airway removed. Following the procedure, the ENT surgeon performed a laryngoscopy and confirmed the larynx to be oedematous.
Two days after the insertion of the cricothyroidotomy tube, the larynx was inspected and the oedema had resolved. After the inspection of the larynx, the ventilator alarm repeatedly registered high pressures. The new consultant intensivist on duty, who was unfamiliar with the Melker device, replaced it with a nasal endotracheal tube. With the Melker device in situ, he was able to place the nasal endotracheal tube at his leisure. Within 24 hours, the patient was weaned off the ventilator and extubated successfully. He was discharged to the ward the following day and returned home three weeks later.
DISCUSSION
A Melker cuffed tube placed through a cricothyroidotomy was used for elective ventilation in this case for forty-eight hours. This allowed the laryngeal oedema and inflammation to subside. In addition, the cricothyroidotomy tube assisted the further management of the airway via the insertion of a nasal endotracheal tube. In this patient, cricothyroidotomy tube placement was chosen as an alternative to percutaneous or open surgical tracheostomy due to the short neck, narrow cricosternal space and the pre-sence of the thyroid gland at the insertion site of a tracheostomy tube.
Cricothyroidotomy allows direct access to the trachea through the cricothyroid membrane between the cartilages. This technique has an established role in emergency management of the airway when translaryngeal intubation is not achievable 1 .
Cricothyroidotomy has been used in patients who required prolonged ventilation following cardiac surgery 2 . The average duration of cricothyroidotomy was 59 days. The authors in this paper found it to be a procedure with a low complication rate. Another study however 3 concluded it carries a high incidence of voice disturbances and could cause subglottic stenosis secondary to granulation tissue after prolonged use. A clinical and histopathological study by Greisz and colleagues 4 found that complications from this procedure were few and found slight inflammation of the perichondrium. They found no evidence of damage to the vocal cords or cases of subglottic stenosis. They concluded that it is a faster and easier procedure than tracheostomy. They suggested that cricothyroidotomy for a period longer than 72 hours was not recommended. However, Sise et al 5 found no increase in morbidity and mortality in 76 adult critically ill patients with cricothyroidotomy for long term tracheal access compared to that reported for tracheostomy. Mean duration of follow-up in all survivors was 8.5 months.
Similarly other studies [6] [7] [8] found it to be a useful technique in emergency airway management, in patients with maxillo-facial injuries and as a satisfactory alternative to tracheostomy for elective ventilation.
Authors of a recent retrospective study 9 compared elective cricothyroidotomy for airway management to tracheostomy. Patients who underwent cricothyroidotomy for elective airway management in a trauma unit over a 40-month period were compared with a cohort of trauma patients who received a tracheostomy. Eighteen patients met the study criteria. Patients were assessed for wound healing, breathing and swallowing difficulties, and voice changes. They concluded that elective cricothyroidotomy has a low complication rate and was a reasonable and technically less demanding option in critically ill patients with challenging neck anatomy requiring a surgical airway. They found this to be a preferred elective surgical airway management technique in morbidly obese patients with a short neck.
We found this to be a useful procedure in this patient, sparing him more invasive surgery with potentially serious complications. rEFErENCES
